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(54) Apparatus and method for reproducing video segment for digital video cassette recorder 



(57) The method comprises the steps of: error-cor- 
rection decoding (310) reproduced sync block data;- de- 
termining whether there is any remaining error in the er- 
ror-corrected sync block data, to select the error-cor- 
rected sync block data in the previous frame if an error 
remains, and select the error-corrected sync block data 
in the current frame if no error remains (320); saving the 
selected sync block data in a frame buffer (330); forming 
a segment (340) with selected sync blocks; determining 
whether the, data is reproduced in variable-speed to 



process continuous data bits only between DCT blocks 
within a sync block when the data is reproduced in var- 
iable-speed, and process continuous data bits between 
DCT blocks within a sync block and between sync 
blocks within a video segment if not; variable-length de- 
coding (350) the processed data; and performing an in- 
verse discrete. cosine transform (I DCT) operation for the 
variable-length decoded data. A decision regarding the 
continuity of data and the corresponding data process- 
ing are not needed, and thus the DVCR can minimize 
the refresh time of the data frame lo be displayed. 
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Description 

The present invention relates to an apparatus and 
a method for reproducing video segments for a digital 
video cassette recorder (DVCR), and more particularly, 
though not exclusively, to an apparatus and method for 
rapidly reproducing a video segment recorded in a re- 
cording medium when the DVCR operates at a variable 
speed. 

Generally, in a DVCR which is based on data com- 
pression, a head can read an entire track and data on 
each track is continuously restored in a normal repro- 
duction. During a variable-speed or high-speed repro- 
duction, however, the complete reproduction of data is 
impossible since the head passes neighboring tracks 
and reads just a portion of the compressed data of each 
track instead of reading an entire track precisely. 

For this reason, a standard for processing signals 
in a DVCR has been proposed. That is, video data is to 
be arranged hierarchically, i.e., in DCT blocks, macro 
blocks or sync blocks, super blocks, and segments. Al- 
so, a track format is to be decided such that basic picture 
information and the remaining high frequency signal can 
be demodulated and decoded in a variable-speed re- 
production, and data of a desired track or location can 
be accessed easily by control of a servo. 

However, the conventional technique has signifi- 
cant drawbacks that it is practical only at speeds lower 
than a predetermined speed level and errors occur due 
to the difficulty associated with controlling a servo during 
a reproduction procedure beyond the predetermined 
speed level. 

It is an aim of preferred embodiments of the present 
invention to provide a video segment reproducing appa- 
ratus for a digital video cassette recorder, for rapidly 
composing a frame of video data by skipping inverse 
video segment residual (inverse-VR) procedure during 
a variable-speed reproduction. 

It is another aim of preferred embodiments of the 
present invention to provide a video segment reproduc- 
ing method for a digital video cassette recorder, for rap- 
idly composing a frame of video data by skipping inverse 
video segment residual (inverse-VR) procedure during 
a variable-speed reproduction. 

According to the present invention in a first aspect, 
there is provided a video segment reproducing appara- 
tus for a digital video cassette recorder, for reproducing 
a video segment consisting of 5 sync blocks, state in- 
formation bits and quantization information bits, com- 
prising: an error correction portion for error-correction 
decoding of reproduced sync block data; a frame mem- 
ory for storing video data in a frame unit; a controller for 
inputting data output from the error correction portion, 
detecting remaining errors in the data, controlling of writ- 
ing and reading of data to and from the frame memory, 
and outputting a variable-speed reproduction signal dur- 
ing a variable-speed reproduction procedure; a seg- 
mentation portion for forming a segment with the data 
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output from the controller; and a variable-length decoder 
for processing continuous data bits between DCT 
blocks within a sync block or between sync blocks within 
a video segment, and variable-length decoding the 
5 processed data; wherein the variable-length decoder 
processes continuous data bits only between DCT 
blocks within a sync block when the controller outputs 
the variable-speed reproduction signal. 

According to the present invention in a second as- 
io pect, there is provided a video segment reproducing ap- 
paratus for a digital video cassette recorder, for repro- 
ducing a video segment consisting of 5 sync blocks, 
state information bits and quantization information bits, 
comprising: an error correction portion for error-correc- 
*s tion decoding of reproduced sync block data; a first 
frame memory for storing video data in a frame unit; a 
controller for inputting data output from the error correc- 
tion portion, detecting remaining errors in the data, con- 
trolling of writing and reading data to and from the first 
frame memory, and outputting a variable-speed repro- 
duction signal during a variable-speed reproduction pro- 
cedure; a segmentation portion for forming a segment 
with the data output from the controller; a variable-length 
decoder for processing continuous data bits between 
DCT blocks within a sync block or between sync blocks 
within a video segment, and variable-length decoding 
the processed data; an I DCT operator for carrying out 
inverse discrete cosine transform (IDCT) operation for 
the DCT block data output from the variable-length de- 
coder; a second frame memory for storing inverse dis- 
crete cosine transformed data in a frame unit; and, a 
memory controller for inputting data output from the ID- 
CT operator and controlling of writing and reading of da- 
ta to and from the second frame memory; wherein the 
variable-length decoder processes continuous data bits 
only between DCT blocks within a sync block when the 
controller outputs the variable-speed reproduction sig- 
nal. 

According to the present invention in a third aspect, 
there is provided a video segment reproducing method 
for a digital video cassette recorder, for reproducing a 
video segment consisting of 5 sync blocks, state infor- 
mation bits and quantization information bits, compris- 
ing the steps of: error-correction decoding reproduced 
sync block data; determining whether there is any re- 
maining error in the error-corrected sync block data, to 
select the error-corrected sync block data in the previ- 
ous frame if an error remains, and select the error-cor- 
rected sync block data in the current frame if no error 
remains; saving the selected sync block data in a frame 
buffer; forming a segment with selected sync blocks; de- 
termining whether the data is reproduced in variable- 
speed to process continuous data bits only between 
DCT blocks within a sync block when the data is repro- 
duced in variable-speed, and process continuous data 
bits between DCT blocks within a sync block and be- 
tween sync blocks within a video segment if not; varia- 
ble-length decoding the processed data; and performing 
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an inverse discrete cosine transform (IDCT) operation 
for the variable-length decoded data. 

According to the present invention in a fourth as- 
pect, there is provided a video segment reproducing 
method for a digital video cassette recorder, for repro- 
ducing a video segment consisting of 5 sync blocks, 
state information bits and quantization information bits, 
comprising the steps of: error-correction decoding re- 
produced sync block data; saving the sync block data 
in a first frame buffer; forming a segment with a prede- 
termined number of sync blocks; determining whether 
the data is reproduced in variable-speed to process con- 
tinuous data bits only between DCT blocks within a sync 
block when the data is reproduced in variable-speed, 
and process continuous data bits between DCT blocks 
within a sync block and between sync blocks within a 
video segment if not; variable-length decoding the proc- 
essed data; performing an inverse discrete cosine trans- 
form (IDCT) operation for the variable-length decoded 
data; determining whether there is any remaining error 
in the variable-length decoded sync block data, to select 
the variable-length decoded sync block data in the pre- 
vious frame if an error remains, and select the variable- 
length decoded sync block data in the current frame if 
no error remains. 

According to the present invention in a fifth aspect, 
there is provided a video segment reproducing method 
and/or apparatus for operating according to the method, 
which method comprises the steps of: determining 
whether an error exists in a sync block from or compris- 
ing input data and outputting a signal according to said 
determination: and if an error exists outputting data of 
or from a previous input frame and if no error exists, of 
or from a current frame. 

Suitably, the video segment reproducing method 
and/or apparatus further comprises any one or more of 
the features disclosed in the accompany description, 
claims, abstract and/or drawings, in any combination. 

The present invention will become more apparent 
by describing preferred embodiments of the present in- 
vention, by way of example only, with reference to the 
attached drawings in which: 

Figure 1 is a block diagram of the reproducing unit 
of a general digital video cassette recorder 
(DVCR); 

Figure 2 illustrates the arrangement of a sync block 
of compressed digital video data of the general 
DVCR; 

Figure 3 is a block diagram of a video segment re- 
producing apparatus for a digital video cassette re- 
corder according to an embodiment of the present 
invention; 

Figure 4 is a block diagram of a video segment re- 
producing apparatus for a digital video cassette re- 



corder according to another embodiment . of the 
present invention; 

Figure 5 is a detailed block diagram of the memory 
5 and variable-speed reproduction controller of Fig- 

ures 3 and 4; 

Figure 6 is a flow chart illustrating the data process- 
ing in the variable length decoders of Figures 3 and 

io. 4; 

Figure 7 is a flow chart illustrating the video seg- 
ment reproducing method of the digital video cas- 
sette recorder shown in Figure 3; and 

75 

Figure 8 is a flow chart illustrating the video seg- 
ment reproducing method of the digital video cas- 
sette recorder shown in Figure 4. 

20 Figure 1 shows the reproducing unit of a general 
digital video cassette recorder (DVCR). Specifically, the 
DVCR includes a demodulator 110, an error correction 
portion 120, a data extension portion 130, and a digital- 
to-analog converter (DAC) 140. 

25 The demodulator 110 inputs a data signal read out 
by a head/ and demodulates such signal. The error cor- 
rection portion 1 20 error correction-decodes the demod- 
ulated signal. The data extension portion 130 performs 
a variable-length decoding and an inverse discrete co- 

30 sine transform (IDCT) operation for the error-corrected 
data signal. The digital-to-analog converter (DAC) 140 
converts the digital signal output from the data extension 
portion 1 30 to an analog signal. 

Figure 2 illustrates the arrangement of a sync block 

35 of compressed digital video data of the general DVCR. 

Referring to Figure 2, a sync block is composed of 
4 luminance component blocks, Y0, Y1 , Y2 and Y3, and 
2 color difference component blocks, C R and C B , and 
an additional information byte. Each of the luminance 

40 component blocks consists of 1 4 bytes, and each of the 
color difference component blocks consists of 10 bytes. 
Meanwhile, each of the luminance and color difference 
component blocks has a direct current (DC) coefficients 
and a variable-length code of an alternating current (AC) 

45 coefficient. The additional information byte consists of 
4 state (STA) bits which represent the information for 
error and concealment of the block, and 4 quantization 
number (QNO) bits which represent the information for 
quantization. Thus, the total number of bytes in a sync 

50 block is 77 bytes. 

On the other hand, the 5 sync blocks described 
above make up a video segment. 

Figure 3 is a block diagram of a video segment re- 
producing apparatus for a digital video cassette record- 

55 er according to an embodiment of the present invention. 
Referring to Figure 3, the video segment reproduc- 
ing apparatus for a digital video cassette recorder in- 
cludes an error correction portion 310, a frame memory 
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330, a memory and variable-speed reproduction con- 
troller 320, a microcomputer 370, a segmentation por- 
tion 340, and a variable length decoder 350. 

The error correction portion 310 corrects errors of 
compressed video input data. The frame memory 330 
receives compressed video data output from the error 
correction portion 310 via the controller 320, and stores 
such data in one frame unit. 

The memory and variable-speed reproduction con- 
troller 320 is connected to the frame memory 330 by an 
address signal line 301 , a data signal line 302, a read 
enable signal line 303, and a write enable signal line 
304. The controller 320 controls the frame memory 330 
and a variable-speed reproduction procedure. The mi- 
crocomputer 370 outputs a variable-speed reproduction 
control signal to the controller 320. 

The segmentation portion 340 composes every five 
sync blocks of video data output from the controller 320 
to form a video segment. The variable-length decoder 
350 decodes the signal output from the segmentation 
portion 340 in accordance with the variable-speed re- 
production signal output from the controller 320. 

The operation of the video segment reproducing ap- 
paratus shown in Figure 3 will be described below. 

During the recording, compression-coding is inde- 
pendently carried out in a segment unit of 5 sync blocks 
as shown in Figure 2, and generates the same size of 
codes for each segment. 

The error correction portion 310 inputs the demod- 
ulated digital video signal of Reed-Solomon (R-S) code, 
and performs error-correction decoding of such signal. 
Further, the error correction portion 310 sets the STA 
bits in accordance with the error-correction procedure. 

That is, if there exists a remaining error in the sync 
block even after the data has passed through the error 
correction procedure, the STA bits are set to 1111 to in- 
dicate the error. Also, if there is no error, the STA bits 
are set to 0000. On the other hand, when the current 
sync block is to be replaced by the sync block in the 
previous frame and the data processing sequence is 
continuous with the other sync blocks within the same 
video segment, the STA bits are set to 0010. 

The memory and variable-speed reproduction 
speed reproduction controller 320 inputs the error-cor- 
rected data output from the error-correcting portion 310, 
writes sequentially such data in the frame memory 330. 
Also, the controller 320 reads data from the frame mem- 
ory 330 and output such data to the segmentation por- 
tion 340. 

In the case in which the STA bits are 1.1 1 1 , however, 
the controller 320 disables the write enable signal line 
304 to prevent current data from being written into the 
frame memory 330. Thus, sync block of the previous 
frame is maintained in this case. 

Therefore, the sync block data transmitted to the 
segmentation portion 340 could be the current frame da- 
ta or the previous frame data, depending on the STA 
bits. Here, since the entire area of the motion picture is 



almost similar to that of the previous picture, the differ- 
ence can not be recognized even though the current 
frame is replaced by the previous frame partially 

The segmentation portion 340 inputs sync blocks 
5 from the controller 320, composes every five sync 
blocks to form a video segment, and transmits the seg- 
ment to the variable-length decoder 350. 

The variable-length decoder 350 decodes the Huff- 
man code input from the segmentation portion 340. 
to Here, when a variable-speed reproduction control signal 
for controlling the decoding process is applied to con- 
troller 320 from the microcomputer 370, the controller 
320 generates a variable-speed reproduction signal and 
applies such signal to the variable-length decoder 350 
*5 after a temporal delay time to match a decoding timing. 
The variable-speed reproduction signal affects the de- 
coding process depending on the STA bits shown in Fig- 
ure 2. In other words, 5 sync blocks input to the variable- 
length decoder 350 undergo different decoding process 
20 according to the STA bits which indicate the continuity 
of data processing sequence. 

Specifically, a separate recording space is provided 
for each decoding blocks, during the recording. All the 
recording spaces record preferentially a Huffman code- 
25 word generated for its own block. If any recording space 
is not enough to accommodate the corresponding Huff- 
man codeword, the residual bits are recorded in the 
least significant bits of the other recording spaces within 
the same sync block (it is called a macro block residual 
30 (MR) procedure). Also, if there are still residual bits after 
the MR procedure, a residual code procedure is carried 
out between sync blocks within the same video segment 
(it is called a video segment residual (VR) procedure). 
As a result, inverse procedures of MR and VR pro- 
35 cedures are required during reproduction. Figure 6 is a 
flowchart illustrating the operation of the variable-length 
decoder 350 shown in Figure 3. 

Referring to Figure 6, if it is determined that a data 
input to the variable-length decoder 350 is reproduced 
40 in variable-speed in the step 610, the decoding of data 
is performed including only an inverse-MR procedure 
which processes data within its own sync block regard- 
less of the continuity of the data (step 630). Otherwise, 
the continuity of data between video segments is tested 
4S by use of the STA bits (step 620). If there is the continuity 
of data, decoding is carried out including both the in- 
verse-VR and inverse-MR procedures (step 640). If 
there is no continuity, however, decoding is carried out 
including only the inverse-MR procedure (step 630). 
so Here, in case of leaving out inverse-VR procedure 
for a variable-speed reproduction, there is a disadvan- 
tage that high-frequency components can not be recov- 
ered. However, there is an advantage that a decision 
regarding the continuity of data and the corresponding 
55 data processing are not needed, and thus the DVCR can 
minimize the refresh time of the data frame to be dis- 
played. Further, since it is so difficult to observe high- 
frequency components in a variable-speed reproduc- 
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tion ( it is sufficient only to carry out an MR procedure. 

Finally, The digital video data signal decoded in the 
variable-length decoder 350 is output to an output port. 

Figure 4 is a block diagram of a video segment re- 
producing apparatus for a digital video cassette record- 
er according to another embodiment of the present in- 
vention. 

The video segment reproducing apparatus for a 
DVCR shown in Figure 4 includes an error correction • 
portion 410, a first frame memory 430, a memory and 
variable-speed reproduction controller 420, a micro- 
computer 460, a segmentation portion 440, a variable- 
length decoder 450, an inverse discrete cosine trans- 
form (IDCT) portion 490, a second frame memory 480, 
and a memory controller 470. 

The error correction portion 41 0 corrects errors in 
compressed video input data. The first frame memory 
430 receives compressed video data output from the er- 
ror correction portion 410 via the memory and variable- 
speed reproduction controller 420, and stores such da- 
ta. 

The memory and variable-speed reproduction con- 
troller 420 is connected to the first frame memory 430 
by an address signal line 401 , a data signal line 402, a 
read enable signal line 403, and a write enable signal 
line 404. The controller 420 controls the first frame mem- 
ory 430 and a variable-speed reproduction procedure. 
The microcomputer 460 outputs a variable-speed repro- 
duction control signal to the controller 420. 

The segmentation portion 440 inputs sync blocks of 
video data output from the controller 420 and composes 
every five sync blocks to form a video segment. The var- 
iable-length decoder 450 decodes the signal output 
from the segmentation portion 440 in accordance with 
the variable-speed reproduction signal output from the 
controller 420. The inverse discrete cosine transform 
(IDCT) portion 490 performs an IDCT operation with re- 
spect to a codeword output from the variable-length de- 
coder 450. 

The second frame memory 480 receives data out- 
put from the IDCT portion 490 via the memory controller 
470, and stores such data. The memory controller 470 
is connected to the second frame memory 480 by an 
address signal line 405, a data signal line 406, a read 
enable signal line 407, and a write enable signal line 
408, and controls the second frame memory 480 ac- 
cording to a control signal output from the memory and 
variable-speed reproduction controller 420. 

In Figure 4, the first frame memory 430 stores com- 
pressed frame data and the second frame memory 480 
stores variable-length decoded data. Therefore, the size 
of the second frame memory 480 is several.times larger 
than that of the first frame memory 430. 

The operation of the video segment reproducing ap- 
paratus shown in Figure 4 will be described below. 

The memory and variable-speed reproduction con- 
troller 420 inputs the error-corrected data output from 
the error correction portion 410, and writes such data to 



the first frame memory 430 regardless of the status of 
the STA bits of a sync block. Also, the controller 420 
reads data from the first frame memory 430 to transmit 
such data to the segmentation portion 440 under the 

5 control of the microcomputer 460. 

The segmentation portion 440 inputs data output 
from the controller 420. Subsequently, the segmentation 
portion 440 forms a video segment of 5 sync blocks, and 
transmits the segment to the variable-length decoder 

10 450. - 

The variable-length decoder 450 decodes the Huff- 
man code input from the segmentation portion 440. 
Here, when a variable-speed reproduction control signal 
for controlling the decoding process is applied to con- 

15 troller 420 from the microcomputer 460, the controller 
420 generates a variable-speed reproduction signal and 
applies such signal to the variableHength decoder 450 
after a temporal delay time to match a decoding timing. 
The variable-speed reproduction signal affects the de- 

20 coding process depending on the STA bits shown in Fig- 
ure 2. 1 n other words, the decoding process is not carried 
out for a sync block with an error (i.e., the STA bits are 
1111). Also, for the other sync blocks with no error, the 
decoding process is carried out including only an in- 

25 verse-MR procedure in a same manner as described re- 
garding the first embodiment of the invention shown in 
Figure 3. 

Video data decoded by the variable-length decoder 
450 is converted into original data by IDCT portion 490 

30 to be input to the memory controller 470. 

The memory controller 470 inputs the data output 
from the IDCT portion 490, writes sequentially such data 
in the second frame memory 480, and outputs the data. 
Here, writing and reading of video data between the sec- 

35 ond frame memory 480 and the memory controller 470 
are accomplished through the address signal line 405, 
data signal line 406, read enable signal line 407, and 
write enable signal line 408. 

When the STA bits are 1111, the memory controller 

40 470 recognizes the error by receiving a variable-speed 
reproduction signal 484 from the memory and variable- 
speed reproduction controller 420. Then, the memory 
controller 470 disables the write enable signal line 408 
at the address to prevent current data from being written 

.45 to the second frame memory 480. Further, the memory 
controller 470 outputs the previous frame data read out 
from the second frame memory 480 instead of the cur- 
rent frame data received from the IDCT portion 490. 
Thus, the output data could be the current frame data 

50 or the previous frame data, depending on the STA bits. 
Here, since the entire area of the motion picture is al- 
most similar to that of the previous picture, the difference 
can not be recognized even though the current frame is 
replaced by the previous frame partially. 

55 Figure 5 is a detailed block diagram of the memory 
and variable-speed reproduction controllers 320 and 
420 shown in Figures 3 and 4, respectively. In Figure 5, 
the frame memory 330 or 340 is incorporated to the con- 
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troller 320 and 330 to make it easy to understand. 

Each of the memory and variable-speed reproduc- 
tion controllers 320 and 420 includes a sync block buffer 
510, an STA detector and control signal generator 520, 
a memory write controller 530, and a memory read con- 
troller 550. 

The sync block buffer 510 inputs data output from 
the error correction portions 310 and 410 shown in Fig- 
ures 3 and 4, respectively, and stores such data in a 
sync block unit. Afterwards, the sync block buffer 510 
outputs the sync block data to the STA detector and con- 
trol signal generator 520 and the memory write control- 
ler 530. 

The STA detector and control signal generator 520 
detects STA bits of the sync block data output from the 
sync block buffer 510 and generates a STA detection 
signal and a control signal. 

The a memory write controller 530 writes data re- 
ceived from the sync block buffer 51 0 in the frame buffer, 
depending on the STA detection signal output from the 
STA detector and control signal generator 520. If the 
STA detection signal detected in the STA detector and 
control signal generator 520 specifies a data error, the 
writing of the sync block data in the frame memory is 
prohibited. 

The memory read controller 550 is connected to the 
memory write controller 530 by an address signal line 

51 5, a data signal line 517, and a read enable signal line 

516. The memory read controller 550 reads data from 
the frame memory 540 via the memory write controller 
530, and outputs such data to an output port. 

Figure 7 is a flow chart describing the video seg- 
ment reproduction method for the digital video cassette 
recorder shown in Figure 3. 

The method shown in Figure 7 includes an error 
processing step 71 0, 71 2, 71 4 and 71 6, a segmentation 
step 71 8, a variable-length decoding step 720, 722, 724, 
726 and 728, and an IDCT performing step 730. 

First, in Figure 7, a signal reproduced from a record- 
ing media is error-correction decoded (step 710). Then, 
whether any error remains in the error-corrected data is 
tested (step 712). If there is any error, sync block data 
in the previous frame is selected (step 714). Otherwise, 
sync block data in the current frame is selected (step 
716). 

Every five sync blocks are combined to form a seg- 
ment (step 718). Subsequently, the thus-formed data in 
the segment unit undergoes a variable-length decoding 
process. Before the variable-length decoding, an input 
of a variable-speed reproduction signal from the micro- 
computer 370 is detected (step 720). If there is an input 
of a variable-speed reproduction signal, an inverse-MR 
procedure for processing data within its own sync block 
is carried out (step 724). However, if there is no input of 
the variable-speed reproduction signal, the continuity of 
data is tested by use of the STA bits (step 722). If there 
is continuity, a inverse-VR procedure for processing da- 
ta between sync blocks within the same video segment 



is carried out (step 726). Afterwards, the DCT data is 
variable-length decoded. 

Finally, the variable-length decoded DCT data un- 
dergoes an IDCT operation process (step 730) for con- 
verting such data into luminance and color difference 
component data to be output as video data. 

Figure 8 is a flow chart describing the video seg- 
ment reproduction method of the digital video cassette 
recorder shown in Figure 4. 

The method shown in Figure 8 includes segmenta- 
tion steps 810 and 812, a variable-length decoding step 
814, 816, 818, 820 and 822, an IDCT performing step 
824, and error test steps 826, 828 and 830. 

First, in Figure 8, a signal reproduced from a record- 
ing media is error-correction decoded (step 810). In the 
segmentation step 812, every five error-corrected sync 
blocks are combined to form a segment. 

Before the variable-length decoding, an input of a 
variable-speed reproduction signal from the microcom- 
puter 460 is detected (step 814). If there is an input of 
a variable-speed reproduction signal, an inverse-MR 
procedure for processing data within its own sync block 
is carried out (step 81 6). However, if there is no input of 
the variable-speed reproduction signal, the continuity of 
data is tested by use of the STA bits (step 818). If there 
is continuity, an inverse-VR procedure for processing 
data between sync blocks within the same video seg- 
ment is carried out (step 820). Afterwards, the DCT data 
is variable-length decoded. 

Next, the variable-length decoded DCT data under- 
goes an IDCT operation process (step 824) for convert- 
ing such data into luminance and color difference com- 
ponent data to be output as video data. 

Finally, whether any error remains in the I DCT-proc- 
essed sync block is tested (step 826). If there is any er- 
ror, the sync block data in the previous frame data is 
selected (step 828). Otherwise, the sync block data in 
the current frame is selected. 

As described above, in a DVCR according to the 
present invention, there is an advantage that the refresh 
time of a displayed picture data, in variable-speed re- 
production, can be minimized to recompose a normal 
picture. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous 
to this specification in connection with this application 
and which are open to public inspection with this spec- 
ification, and the contents of all such papers and docu- 
ments are incorporated herein by reference. 

All of the features disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), and/or all of the steps of any method or process 
so disclosed, may be combined in any combination, ex- 
cept combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification (includ- 
ing any accompanying claims, abstract and drawings), 
may be replaced by alternative features serving the 
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same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated other- 
wise, each feature disclosed is one example only of a 
generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any 
novel one, or any novel combination, of the features dis- 
closed in this specification (including any accompanying 
claims, abstract and drawings), or to any novel one, or 
any novel combination, of the steps of any method or 
process so disclosed. 



Claims 



A video segment reproducing apparatus for a digital 
video cassette recorder, for reproducing a video 
segment consisting of 5 sync blocks, state informa- 
tion bits and quantization information bits, compris- 
ing: 

an error correction portion (310) for error-cor- 
rection decoding of reproduced sync block da- 
ta; 

a frame memory (330) for storing video data in 
a frame unit; 

a controller (320) for inputting data output from 
said error correction portion (310), detecting re- 
maining errors in the data, controlling of writing 
and reading of data to. and from said frame 
memory (330), and out putting a variable-speed 
reproduction signal during a variable-speed re- 
production procedure; 

a segmentation portion (340) for forming a seg- 
ment with the data output from said controller 
(320); and 

a variable-length decoder (350) for processing 
continuous data bits between DCT blocks with- 
in a sync block or between sync blocks within 
a video segment, and variable-length decoding 
the processed data; 

wherein said variable-length decoder (350) 
processes continuous data bits only between 
DCT blocks within a sync block when said con- 
troller (320) outputs the variable-speed repro- 
duction signal. 

A video segment reproducing apparatus for a digital 
video cassette recorder, for reproducing a video 
segment consisting of 5 sync blocks, state informa- 
tion bits and quantization information bits, compris- 
ing: 
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an error correction portion (410) for error-cor- 
rection decoding of reproduced sync block da- 
ta; 

a first frame memory (430) for storing video da- 
ta in a frame unit; 

a controller (420) for inputting data output from 
said error correction portion (410), detecting re- 
maining errors in the data, controlling of writing 
and reading data to and from said first frame 
memory (430), and outputting a variable-speed 
reproduction signal during a variable-speed re- 
production procedure; 

a segmentation portion (440) for forming a seg- 
ment with the data output from said controller 
(420); 

a variable-length decoder (450) for processing 
continuous data bits between DCT blocks with- 
in a sync block or between sync blocks within 
a video segment, and variable-length decoding 
the processed data; 

an I DCT operator (490) for carrying out inverse 
discrete cosine transform (I DCT) operation for 
the DCT block data output from said variable- 
length decoder (450); 

a second frame memory (480) for storing in- 
verse discrete cosine transformed data in a 
frame unit; and, 

a memory controller (470) for inputting data out- 
put from said I DCT operator (490) and control- 
ling of writing and reading of data to and from 
said second frame memory; 

wherein said variable- length decoder (450) 
processes continuous data bits only between 
DCT blocks within a sync block when said con- 
troller (420) outputs the variable-speed repro- 
duction signal. 

A video segment reproducing method for a digital 
video cassette recorder, for reproducing a video 
segment consisting of 5 sync blocks, state informa- 
tion bits and quantization information bits, compris- 
ing the steps of: 

error-correction decoding reproduced sync 
block data; 

determining whether there is any remaining er- 
ror in the error-corrected sync block data, to se- 
lect the error-corrected sync block data in the 
previous frame if an error remains, and select 
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error remains. 

5. A video segment reproducing and/or apparatus for 
operating according to the method, which method 
comprises the steps of: 

determining whether an error exists in a sync 
block from or comprising input data and output- 
ting a signal according to said determination; 
and 

if an error exists outputting data of or from a 
previous input frame and if no error exists, of or 
from a current frame. 

6. A video segment reproducing method and/or appa- 
ratus according to Claim 5, further comprising any 
one or more of the features disclosed in the accom- 
panying description, claims, abstract and/or draw- 
ings, in any combination. 



A video segment reproducing method for a digital 
video cassette recorder, for reproducing a video 25 
segment consisting of 5 sync blocks, state informa- 
tion bits and quantization information bits, compris- 
ing the steps of: 

error-correction decoding reproduced sync 30 
block data; 

saving the sync block data in a first frame buff- 
er; 

35 

forming a segment with a predetermined 
number of sync blocks; 

determining whether the data is reproduced in 
variable-speed to process continuous data bits 40 
only between DCT blocks within a sync block 
when the data is reproduced in variable-speed, 
and process continuous data bits between DCT 
blocks within a sync block and between sync 
blocks within a video segment if not; 45 

variable-length decoding the processed data; 

performing an inverse discrete cosine trans- 
form (IDCT) operation for the variable-length so 
decoded data; 

determining whether there is any remaining er- 
ror in the variable-length decoded sync block 
data, to select the variable-length decoded ss 
sync block data in the previous frame if an error 
remains, and select the variable-length decod- 
ed sync block data in the current frame if no 



the error-corrected sync block data in the cur- 
rent frame if no error remains; 

saving the selected sync block data in a frame 
buffer; 5 

forming a segment with selected sync blocks; 

determining whether the data is reproduced in 
variable-speed to process continuous data bits io 
only between DCT blocks within a sync block 
when the data is reproduced in variable-speed, 
and process continuous data bits between DCT 
blocks within a sync block and between sync 
blocks within a video segment if not; is 

variable-length decoding the processed data; 
and 

performing an inverse discrete cosine trans- 20 
form (IDCT) operation for the variable-length 
decoded data. 
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